Preferential diaphragmatic weakness during sustained Pseudomonas aeruginosa lung infection.
Infection with Pseudomonas aeruginosa plays a major role in the pulmonary inflammation and injury associated with cystic fibrosis. Lung inflammation may also lead to more widespread systemic effects on other organs. We tested the following hypotheses: (1) ongoing P. aeruginosa lung infection produces diaphragmatic and limb muscle weakness and (2) such muscle dysfunction is directly correlated with the level of pulmonary inflammation. Chronic bronchopulmonary infection with mucoid P. aeruginosa was induced in C57BL/6 mice. At Day 2 after infection, diaphragmatic force was decreased (37%) only in mice infected with a high dose of 1 x 10(6) cfu, whereas by Day 7 after infection, diaphragmatic force was similarly reduced (36%) even at a fivefold lower inoculating dose. No significant correlations were found between diaphragmatic weakness and pulmonary inflammation, as assessed by the number of neutrophils, macrophages, and lymphocytes in bronchoalveolar lavage fluid. Moreover, in marked contrast to the diaphragm, no effects of P. aeruginosa infection on contractile function were observed in prototypical slow- and fast-twitch hindlimb muscles. We conclude that sustained lung infection with P. aeruginosa induces preferential weakness of the diaphragm, which is not directly correlated with the degree of pulmonary inflammation induced under these conditions.